Se^rching^PAJ 



1/1 s<—is 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-359332 
(43)Date of publication of application : 13.12.2002 



(51)Int.CI. H01L 23/48 

H01L 29/78 



(21) Application number : 2002-075020 (71 Applicant : TOSHIBA CORP 

(22) Date of filing : 1 8.03.2002 (72)Inventor : HORI TETSU JI 



(30)Priority 

Priority number : 2001096280 Priority date : 29.03.2001 Priority country : JP 



(54) SEMICONDUCTOR PACKAGE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sharply downsize a package as 
compared with a conventional one. 

SOLUTION: A semiconductor package 10 includes a semiconductor 
chip 2. The semiconductor chip includes the first and second 
electrodes 15 and 8 arranged above and the third electrode 16 
arranged on bottom side. A heat spreader 6 is joined with the third 
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(57) [Sift] 

MfSHMfc] s/ ^10 tt^igfl^ 7/2* 

til5 ( 8 j£ffi!l(cE^:$nfc^3ffl;^l 6 * 

2 11-Kn, i 2f>mnmzmm£in%o m'iRxrm 

2J-K111. 2CD*^r|± v TflHfflfcfc — h^/i/y 
^6^^1{RiJtc:M-<-Cie«$HfcJ£g|5L 3 Sr^ri~5. t 
— h^\yy^6(omM. miRXI^2 V — Kl 1, 1 
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1 

mmm 3mm tut t - h^^wy/t, „ 

MIB****?- y 7-, MIE t-M^Uy^ .ft OWE* 10 
1 ftT>*» 2 y — KO'>/i< <t <>*9ISSSU(0— giJ*-T?Sra 

y ^<ojgffi v atrial i .ft^n 2 y - K^wissaiwig® 

¥B±tEI*Ji5Ci:i. SrjyTTSr tSriltm.'r-f- 
[ff*i!2] WEt- h^^u-2/^|±3»IH4-efc9. JL 

[it*^3] wgjui: ^2, &ut^3itffif4. 

y— ft.tfK^vWEi^m^jt;:}* 
Sr#« t if #B 1 ir |E«^^^< «y 

[if#*l4] WE**fr^y^»iMa±{Mfc««Sili 
fc* fffiElg 1 .fttflll 2 y — KSrg-tr^rCwy — K<75j£g|S 

[if #515] *MEj(S l XtfSB 2 y — Kf4, fltyE^ttfl^ 30 

s/ yizmn i xt^m 2 mffiSr** git sot— <o 

[if#Jg7] atffSt- N^^U-5/^(4Jf:$ t 1 
— ll&fE^Wtt.* h y y^ttffi* t 2 £WU J5$Jt 
<D3kW l < t l/t2^3 SrtiS-TS n t 
if 6 (r Ett«>#IKf|c/-< 5/ ^- v 5 , 

[if #31 8 J afffEMlhifcte. HftlBfS 1 RU% 2 y - 

[if*i!9] tfriSSSCOHfffSoS^cli. WEWitftWffliJ 

8 \z&M<D¥m#'< y tr- 5?. 
[if **S 1 0 ] MfElS 1 RVM 2 y - K©** {4, ftJlE 

fi> ft tfS o TSfliE^i»ft^ y 7°ft t>'j!ft|2 M — y ? 
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M~v^yuy^^hm^m\^MTJim^ut. * 

am-tZ r. i fr<Kr*fc 1 y 

t-M/l/y^ XOWfEJB 1 Xtf » 2 y - KWIMB 

awxrwwuawsBw^fri: , Dtnam 1 ft 2 y — k« 

[if#Jgl.2] MIEPI§Pf4, MlE5pffitw?*UT9 0° ± 

io° <D&&*t£-fz. t%&mk-tzm*mi okk* 

<D*m#'<ySr-i?o 

3] ME*ixa<S&2StelMtw**tt» 

O. 0 0 7-0. 0 7mm' W«»fSafS:*-t-5^gS 

[tf#>gl 4] WIB*l&0«»2»S-ai5«-©^*< tt> 
-^r»4, 0. 2 mm' «iro«»fBaSrWi-54»^«Wf 

5] 8tfaE«-ih«:«3ijK*->«fJIBSr*tril!ffl!ft 

r <Sr#^i:i-Sif 1 l;E«^*f^yy-^ 
[if*«l 6] S(rESI5iXa«j|S2S^Sl5«-«>**tt» 4k 

5r tSr^mt-r-Sff^llcfEtSw^^y-ir- 

[if*«l 7] MfE^lS.t)«»2l|Si:HtrlE^lSU ? ^ 
2 i: <D m \z fttE-r%s< yr^:?MlrIC 
JWfU fl(lE*i-Rlf*2»^'iaJ*tro**tt*Ba*»e)|S 
«Wtc:ne5ii:?r#mi:-r-5if*«l 6^|B*<D^ff 
✓<y-ir— v 5 ,, 

[if*^l 8] fliflEt— h^/u^^li, afffami^TJ' 

m 2 y - k t \±m ^ s & 

[lf*iil 9] _h{m^K12£;ft^mi&tm 2 

Mism i svi 2 m«w*^ (i^sttro^ i 2 m 

40 ^•ffl*tS:^U-C»«ttro*lXtrM$2_y-KS:««;«jfc 
ftgtSIli, fflfBlR 1 RXfMS 2 y - KO** 14. T 

^ i WK-tiL^xwmztifc&uzm-i-z z.kt, 

y — K<0^*< t t'SftiESSSW— g8*-eSr, 

h^T'Uy^jSffi, ffrlESe 1 StWiS 2 y - KW^IEJi 

(c:|sl-(73^E±{cie«$^2.^i:i:, 5:Aiii-S r. t S: 
50 tfirtS^SffX-^-ycSim 



3 

2 o j mmm i rv$& 2 y - K***totca6K 

BBJBl»V«f2««±fci»ia3l5l»t5J(S2»&««-03tf 

* 1 9 y 5?©MJ6*«fe. 

[ft 2 1 ] JttriES? 1 %.X*m 2 9- KSr««Wfc«« 

k&&WkTZm*mi 9 izUMHD y*—V<D 

[§i**S 2 2 ] iftfElS 1 Rxfm 2!)- Kt«ftWk:astt 10 

mmm 1 st^m 2 y - KJbKttisj* 1 st>*^ 
#^<t-r5if*«2 1 \-^m<v*^te'<v'r-v<Dmm. 

aoSdiB* 3 w.m\cmn&<nm 3 lt«^ 

t5»#5 1 9 KfEUcW^f*^ y S^JBfcfrife, 
[tt#^2 4] t&BIB 1 2it«R 2 y-Kliy-K7W 
i©- »-e*5» MK^Sli. *MBj&l,fttJ { *2«tt«> 20 

ixi«fs 2 y- KSrSBKbfca, flfjfsy — 

K7 iz-Aji^WE* 1 SWi 2 y - KSr«l 9 itli 

[ff^2 5] ±MrBi»S;h,*:#i.ftt«iS2*«£» 
jffi«»i:Ett;**ifc»3««£, Sr^tf^fr^y^i, 

TtStgi-^ 30 
nfiiam i aims 2 \zmw.te<vm i 2 * 

2!)-Ki, ftrfE^ 1 fitfi 2 y — KW3fc* f4ig®te;* 
by s/^[e:j;!3^$n, iKMEfc— h^wy 

^Htiic* 1 1 tfriE^mtt^ h y ^«if 

$ t 2£:*U ff£Jfc<£>*#l <tl/t 2g3?rl« 
A*' o T S(rlE**#^ y T'XimSE t - h * 7* U y 

z^kt, mmwi 1 ittrjis 2 y - K©wiBa»i±, hUie 

SESfif 1 -Rt>'S£ 2 y - K«?«rEa« < k t>— §B£r*I 
Jgffi, y — Ktf>lftiEJ£gB<DjgS»4, ffF 50 
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[»** 2 6 ] -mem 1 i& 2 y - m> wie^^* 

<Di%*X-3bZ>Z.kZW&k-rZ>m#:*K2 5\^m<o^m 

[»*«2 7] tfrfBSBl . *2, X^3l©4, ^ 

«^$4x5 C t Sr#«i -f 5» 2 6 
^y^r-^o 

[ff#*l2 8] tftfEiWlhtttt, j»IBSKl < RtJ««f2 y-K 

U l!fJiSJ£gEOo£$tef4, *fffBitih^Wffl!lffi±-C-K£ii-r 
5wi:Sr#mi:i-Sif*«2 SKfB^O^W^yJr— 

[0 0 0 1 1 
[000 2] 

[^COKW] Ell 7 (a) tt»MOS h7V-^ 
^ Sr^tf^y— ^ff^y^SriaiiA/fcS§S5<D^«:/< 
y-ir— v ! Sr*-r j FffilS0T?*jS. 017 (b) . (c) 
14, Ell 7 (a) H^OiJMJIft^y^— 5?<0S#*|rIA 

[0003] ei i 7 (a)~ (c) m^<Dla < , y — K 

A i o l w^W^^SB (-<y KpB) 110 
tc, /<!7-^fflsf S'/l 0 2^Eai 0 3S:^Ltg 
*$n5o J-K7U-A10 1I4, Cu. Cu^> 
Fe-4 2Ni^*0#»H!!i:5. 
1 0 1 (4, -«y KSB 1 1 0> m 1 y — K 1 1 1 , ^2i) 
-K112, RX*-<*y KSB1 1 0 HSttni£Ott£S«Jft 
3 y — Kl 1 3 ?'/7 1 0 2(4. V~^m 

[0004] fy/102 Wii{l!l^E(-l4, A 1 

mi 0 7a. so^tu< i4A i ^<D<&mwm 1 0 
7 basKKStts. ^®fl;^i 0 7a i4y— ^mn- (y 

^JR®® 1 0 7b 14-7- 

[0005] 2 O&JSai 10 7a, 107 

b k . ^ 1 .Rt>*?g 2 V - K 1 1 1 , 112tttAu!7^ 
tfOJpyr^ymtlie, 1 14Sr^Ltl^ 
WtrgUgg$tb5o f*/7l0 2t, ^<y K$B 1 1 0. ^ 
1 . i2W®3-y-Kl 11-11 3 syf 
^y^^tl 16, 1 1 4 14, ^^dr->1itlg^<73lltflg 



( 4 ) 

5 

[0 0 0 6] 

[»«#«BfcUJ:5 ti-5SS] HI 7 (a) ~ (c) 
[000 7] /<<7— s&lt&f-yTtzWXtti. tk 

5^*fiJ-efc5. rco4i-g\ y- K7u-Af®t© 
HBSWCiv^ 20 

[000 8] *B#fF* 6 , 040, 6 2 6 (#58 2 O 

0 0-1 1 444 S#&m\z3etf® mmfetn.&& 
A*Mii%$*t5. r<o«5gT-i4. b*»U #i*fy7© 

[0 0 0 9] roj:?^!^^, fgiQMOS H^v 
V ^gjjt^igfrf 1 y y*m.ih htim&Xlh ott, 30 

[0 0 10] 

[WB*«Bte-t-5*:«)«>*g!:] <D&&n* 

xt>** 2 y - Kfc . wiafls i At/us 2 y - k»** 40 

TSS§Btw*5V N-C8fc£0J }rMt>*.§.otfrfE t - h * ^ U- y y* 
<DmiMlz&^<X8iW&fttz3:&*ft-rz>^b k. WIS 
MfEfc-h^^^y^ XOWfE*lX 

t>** 2 y - k©^*< <t t>stjtEj£gp^-gi5*T-^ffl«)-a 

<£>jgffi, MfE* 1 Wf2 y - K©tMBS««?jSffiH:s 

#irfa»ihflc«>j6ffid»e>«tnb, K-omm^m-(owm 
[0011] &&mv>m2<Dm£.K. mm^<^^r— & 

W«3e*STf*o-C» Jbfc'Jf;iISia:£;Hfc*lXl>**2m 50 
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^wMlE* 3 ttffiK: t - h * ^ 1^ y ?*mertZ> TM 
k. mJlE*lXV*2m®<0;fc*K:**t£<75*lXU ? * 
2«^W«r#bTi*«tt<B8 1X1**2 y-Kfc«* 
Wl^tSIgi, Mf2*lXV*2 y-Kw^ 

y yV>* 1 WKifc^-CE* £ nfcStB 5r*-T 5 iit, 

msMRHprv?* inst-h^^/. xvhijie* 

^ttWitih#:-rffl«6'aA/-e#J-lhi--2)XSi, flffiat — 
h^y-Uyy*co/Sffi, MIS* 1 X V* 2 y - KwftifES 
gBWJgffifi, MfEttih^jSB^feSlfJtJb, lo^SW 

icisi-(05pa±{rgaB$^sr k k. z^m-tz^k* 
ft&k-rz. 

[0 0 12] 3©ft,Sll, ¥&#s<-5,<tr—i? 

fat-h^T'Uy y*f*ilffiE* 3 *£!;:*«&(£>* 3 
»»*^b-C«ft»K««*n, *3 y-Kt Lt«« 
tsrii. Mffi»iXt>W 2 

1 2 m&nu&fr vxn^m-mMZiiK.mw.te 

- h^.y*Wyy*tiJ¥$ t 1 SrWf--5— WIB^«tt^ 
N y y/ltPJ t 2£#U ff£ifcC3H*l< t 1/ t 

2 =S 3 rti, iftlB* 1 XV* 2 y - K0>* 

StrfE^gP <b ft 3 s o T WIS#^^ y t^StrfS fc - h 

xyisryycomzfeoxmxfzmnk. mmmut^m 
ir, Srjyrrs n 1 1 , was* 1 xr«B 2 y — k<d*mb 

JSgi5(4. tfrlBt— h^y*u-yy*romi<RI(c3fe-<Tia«$ 

y*. x^striE* 1 2 y - KwffieaaRfttrttrEW 
»«>^flc t , Htris* 1 itfi 2 y - Ko«ne£tt«>^4 
< ki>--n&M#>&A,xm±-rz&&&<o&it#k. m 

stria t— 

h u- y y*^iSS, ItrtE* 1 XV* 2J- KoWES 
Ss<oj£ffii±, WriEMit^wjes^feKttSb, loHfW 

WMk-fZo 

[0013] *&m<oni&<r>wm\~YSM*<ow$% 
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[0 0 141 

[0015] mi <omM<oi&n) mi ( a ) \±mm<o 

MOS h^^^^^Sr^-tf^^-^^ix^SrMaiAy 

^•T^SEl-C-foSo Ull (b) , (c) ft. gl (a) 
H4»a>IB-lBl&iJ:»ofc»rffiB, &tHC-lGMt«c»ofc 
»rE0-Cfc5. 02 (a) . (b) »4, 01 (a) 0* 

©^/•iy^-^jllifiuty- K*s?BiAS*ifcffl 10 

[ooi6] r <vnM<DMWt<o¥m&' < y >r— i? l o 
(4, »MOS hy^v^^&^tf^F—^^fl^y 

(y-*3i#taut««:*tr) s^y-Mi^m 

[00 1 7] y-*Sfe8:t/y— h?|^tBL®M8 Jil^ 20 

a^^h7 a> 7b {-14, h 'J yrffrhtt 

*1»W«2!J-K11» 12^g^$}l5„ tto 
t, 1 D - K 1 1 li/^y^a y^^F7'a It y 
— ^SffitrSSfUftl-S^S^axSo f 2V-K12 »4^v 
y-av^^ h 7 b^^LT^'— h«®§|#mumffi8^ 

*«J»=SBttS*L-CV^fc»» !&3 y — Ki: LT^tg-T 30 
[0018] t— h^T'U-s/^eii, Cu, Mo, 

(omnw^fcnwmti-ititffim, «*.wrcKc«- (cu 

/Kovar/Cu) frhJ&J&ZilZ, IlSVf 2 V 
— Kl 1, 1 2<Dmn\3iX b D yy°l4Cu, Cu^f 

fab&f&ZtiZo t-h^/wy^erojfSt in, f 

1WI2!)-K1 1, 1 2©iftt^ h y vZf<DW-Z 
t 2 4 9JI^ ( t 1 > t 2) . t— b ^ \y y ^ G <D W- 
£tl!40. 15-0. 5mm, itKllO. 15~ 
0. 3mm(CiSS$tt5 0 V — W&M&X b !) -y7<Z> 40 
f^t2U0. 1~0. 3 mm, it t<ll0. 12~ 
0. 1 5mm\Z^^ix^ a 'J — K©i*«£;* h V > f 
<om£ t 2^-f-^,t— h^/l'5//6(Of $ t l<Dit 
(t 1/t 2) (4, Ktl/t 2^3(C^$ix5o 

t, , y - k«*«±* h y y ^J¥$ \xm o . 

1 5mmt, t— F^7"Uy^6 COW- $14^0. 3mm 
[0 0 1 9] miRXfm2 V — Kl 1 , 12©^lt 50 
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SSBL1, IWnB L 2 , XVJS8BL3S:Wf-5. 3£pRL 1 
5o JWSBL 2I4^S6L 1 7i^ft^oT^#: i 9 L s/7 p 2S 
L 3 I4EPSB L 2 b A ifi o "C t - h * -7° U y # 6 tf> f> % 

fr%m\^-fc.m~mo-%<. siMf2 y-Ki 1, 12 

cot— hxyu S '^6 0io(D#J<7?^te:§ia£*L, -^-ft 
[oo 20] *HKS©»l8fcd3V^-c, SttLi, PpBL 

2, S.t>'J5&a5L 3 0aftASIiB§9 0S('lSS:$iX?)o 
r W#|/5£l4, *m-Vf-><v>r-i?\ 0W^Iftl^4t 

ttfc*-C^*fcft. y— K©W» (01 (b) 0^OJWI 

— k<o*wb.l 2 *¥ai wnmm K*t 

LT, 9 0° ±10° , m& b< f49 0° ± 5° <O^S 
[00 2 1] #i»flc^s'7'2. ^ffl3, t-h^^Ujy 

^6, iira2U-Ki 1 , 12, /^y^^^i? 

N 7 a , 7 b Sr»*fi/yT?W-jh-r5 <£ o lc|fi«W4«)»ih 
*5**«Jj«Six5„ itlh^Sli^jKdf^flg^co^-fb 

§o t— h^yws/i/ewjgffi, iixyi2!J- ki 
1, 1 2<^ssi5L 3cojsffiit, mitw.5<DmMfrt 3 mm 
-r-5„ as#6, L3, 5coj£®i4, mm.#)\z.m— co* 3 ? 

[00 2 2] #33, ^ 1 2 y — K 1 1 , 12 WJ£ 

fcUSH^, EI(S3£*K»i-«*l < RVSIl2 y-Kl 1, 1 
2W«^tt«Sr«B-*-'5-i:^T?#5. fit, SS8L3 
tf>o45fc(£>2§ttJg$ d (04#Ri) 14, 0~0. 3m 
m, b< 14 0. 1—0. 2mmtt5. 

[00 23] 03 {4^sg^N jy -ir— 1 0 co^tis:^ 5/ 
7 P 2«DF^g|5#|it^-r»f®0-t?fo5o B4B*|#f? 

/2t, t-h^yi/i/^e, ^i!J-Ki 1 
Sr^i-^ffi0-efe-5 <> 

[0 0 2 4] 5 L y7 P 2f4, 09x.«, nlv-Dnyflfl: 
SfiSub5rfflv^M^n5o S^S u bco^Srttd 

2W*ffiF*3Jc:»4nS!y— ^fS*gE4 3^J5fe$ix-5. 

*ffl«4 2<7?^ffiF t 3}CI4*fcipM=i>'^y hffi«4 
2a«^n5, pfK- *W$4 2A5^$nTV^ 
<CV«Su b<75SSiWU4, nIKi"fV«t4 1i4 

5c 
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10 0 2 5] u b<DmffifrbmWTJj\ZfafroX 

m&<DV\sZ/ s 3~4 0timf&£frZ>o h^f40ttnl 
y— ^1H^4 3. p S^^fi*JE4 2 SrlS fC K U>f 

SH*-e»rt;Sn5o ^M6SI4 4I1 ^y^>9t& 

ttK * *tfc««-e# b ft 5 h SK 4 

5jWB*»*ftS Q M/yf-4 0WAPSrSB«t5i5 
HI%^— h««4 5XW^— h«lftil4 4©««ft 
85±5K,"«SSub ±K:/f NH&INR4 6 jWftfcSft 

jinMitR4 6a. y^n—awasi^BP 

[0 0 2 6] ^Mg4 5lt S«Sub(7)iI±^ 

*8*C«*WlcSBtt$n*o i»il4 6J:Hr/^; 
= !?^t>45y^tttl 5*ERSft«o y— ^ 
ttttl 5tt. JIMI&1UR4 6fc»fi8**Lfc3^*^ 

i§E4 2 ate*«ttfca«Stt« 0 ft*5 % y-^Uffil 5 

t<z>BB^ri, t i wm&<os<v ~r * 9 ^m^ftfe^itz* 

fcftS^yS^— 5/ a yR4^ESSti5o — 30 
Sub«)3lffi±ttt, KWy««4li«ft«rt:SB« 

J: 5 ic K W 1 6 MERSft*. 

[0 0 2 7] ft**, _bifra*n<. y^lli5Xt>^ 

— h§l#lHUWB8»tHU ^i^a h 7 a, 7b 

VXm 1 X If* 2 y - K 1 1 > 12 tfttftttttHR 
<**i,5o *>t> KWytSi6l:ii*ffl3^ltt 

«4^H!PeBS:ifib-Cy— ^ft« 1 5Rtf^ hSI^ffi 

ffit^o ^/3^^h7a, 7b^liO. 00 

7-0. 0 7 mm' cD^»rffi«£*^£o 

y — Kll, 1 2CD^g|5L l^ft s<^zf=>'9 9 

[0 0 2 8] B 5 tem 1 ^>lllffi^»l»fc««^»ff^ty 

( a) - (e) ^^M3g^fe^fetf^^Xp p p^^^JllI 

[0 0 2 9 ] £j\ ^J=i^^^x/NWS:fflf ' 
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fife-rs (x gs 1) o- gc>r. ^nt^/M^oy 

b7a, 7b^Mn (XgS 2 : 126 
(a) ) « /Wny^^^a, 7 b 1 3, *9 y 

[oo 3 0] gcku »3i^w^jffiffi, gp^gft^v^f 

^ffltrj: QS^-t-S (IgS 3;|6 (b)) a rco 
[003 iJMgCjr^ ^x/NW^b-h^/Uy^fflOR 

tEliM s g m-r <xg s 4 : m e 

(C) ) o 

[0 0 3 2l ftl:, ilMf2li-KlK 12^ 
j-S (IgS 5 : E16 (d) ) o r<0BS> f 7^2^ 
a. 7 b^ER^lxfcffll) SrTfcUT, y^^f^^o^ 

>^a>B»<^ iiMS2 y-Ki i, i 2©tmt4 

»E*S^^v^ 0 y-Kyw-Aijr 

tt, Witf, ^y^SriUPPF (Pre-Plating Lead 
Frame) #^rfflV^^ 0 ^y^Ni/Pd/AuW 

[0033] ^c^, -btaxa-c#fettfc«ie^»u-c, 

^-T5 (IgS 6:06 (e) ) o 5 

m x- ff, ^ ->»HB* <^)«ffl!<ttfe»ffi a» b ft 5 fe 

*2!I-K1K 12 Sra^AyT-itlhi-So ft^\ «t 

miRx*m2 y-Ki i, 1 2(dj6wl3<ojsb^, w 

[0 0 3 4] ±ifc<£>£5^ 

=>^n7a, 7b^tty-K7l/-Al±^7 
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[0035] ii <omm<omm\c#&*mi*'<y 

7 P U5/^6C0^fl!Hi^b^fc^lSt>*m2 Jl- K (V 

-*y-n\ y-hy-K) n, i 2©s^t 

Sr^iSIBJ— co^ y y— tdUx*t> 5 'it> "Ifig t * 9 . 
[0 0 3 61 (»2®Sl«ifi) H8l4i^MWMOS 

n©i2 <Dmm<DBm\m % *m&'< ? y- ^sr^-f-w 

ffi0-efcS„ 13 9 14121 8 H^O^flc^s^Sr— 3>lZ«rt 20 

[O 0 3 7] r©il©ii©#lfl:/<y^-v ! 5 o 
y^tr^y-^tt^yy^Sr^-rs. SP*>. HI 9 EI 

^<otta< % <v±wizy— xnm. (y— ^si^ta 
vmrnz-atf) i 5%.w~-h3\zniL.mu8tfmn£ 

sat*. ^fr^y^2t4. *B (*«tt«?»&a*t) 

•5o 30 
[0 0 3 8] y— 1 5^U : '/— h§l#ttlU*ffi8 

2 7 a, 2 7 b/JS^EK^HSo /^/a^ 
^ F27a, 2 7 b t y— ^Iftl 5 .R h§l#W 
tSffi8i©ffll:tt, Pdf (XI4AuJi) 2 3/Ni 
12 2/T i® 2 l*=«b/«C5^<y Ty ^yW?9Sflfi£2 0 

34«»sn*. y-^m^i sru?— h§i#autft 
I4L#V> (»-^{-J;oTi4ii:«ai^?:-f-Si«t , b-e# 

ts. ^yry 22. 2314, mz-H. h 
a> 2 7b»4, p dmm\a-iz.<Dm*mpLXN 

[00 3 9] y?^h27a> 27b df4, >g 

hy ^7 , ^b*5iiR^2 y-Ki 1, 12 

tf**«^SJx5. SfoT, f iy-Kl l\±;<l/s*=i 
is* y h 2 7 a Sr^- LT y-^lft 1 5 KS^lftKg&S 
$ix^o ^2 y— Kl 2!4/<>-7'='^y y K2 7 b Sr^ 50 
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try- h«ffignrfflb«S8fc«»«jfcSB«>sn5. 
tttii i 6^«ft««::»ii!lESixTv^5fc«)» I3y- 

[0 04 0] ¥ffl3, t-M/l^y 

^6, IlX^2y-Kl 1, 12> /<y/n^^ 

h 2 7 a , 2 7b *M.#>&A,-VmJt-rZ> 4 5 K^tecD 
»Jhft:5*^j«Sn-5. t— h^y°u-i/y*6WlSffi, £ 

l»tf*2S'-Kll, 1 2<7>££l5L 3WSSJ4, *hlh 
^5«0jSE^?>StiJi-5. §M*6, L3, 5Cj£ffi(4, 

[0041] 01014^2 <DmM<DMm^& 5 
ftjfefrftfcasttSAniAW&ffcttBe (a) ~ (e) K 
[0 0 4 2] Si\ *^!$<D*mft'7-^W*mM 

flP*>«§!<bMos f-yy-^ ktez>n&&&m& 
(igs n), ^«fc<^>g#yVM*co 

(OgB^-JitC /<!I7^M12 1> 2 2. 2 3Sr)HS{c:^ 

jfc-rs dis i 2) o ^yry y/Mi2 1 , 22. 2 
3i4, n&mmmm*mm\.xj&f&irz>^b# 

[0 0 4 3] -^cy T>y/Hf2 3±fr^ffl7>»b* 

5/<y7'3y^^F2 7a > 2 7b^*f^n (X 
gS13:l2I6 (a))„ /<y7ay^^ h 2 7 a , 2 
7 b 14. 0>J^»4. #BPPJS"J&, *fflyy*«fe, ^H*- 

[0 0 4 4] )>>(^I4. #fJxBw4:9fr, IiS3~S6H 

act. t - h^7 - v S '^©n«Hso*HWj, ^ 

ySr^V^. ISl8SU ; l2l9El*co^»:/-«i/'5r-v ? 5 0 & 
f^-TSo ^*5, ^2fl?HJ£<0^<it-*5V->TI4v ^yy 
=>y^^h27a> 2 7 b/J5^ffl7»>P>*Sfc». IiS 
5 -7 ^y^-^^ 4 ^y(C*5V^T. 0(1^14, ^/U 

[0 0 4 5] %2<D%M<D7m\z&% i3 m>&'<v>r—y 

[0 0 4 6] (^3W^Jfe^ffi) 1211 1 (a) I4^M 
©MOS N7^^^Sr^tr^I7— ffftf 

^■T¥®l2l"efoSo Ell 1 (b) , (c) 14, Ell 1 
(a) El^WXIB -XIB MKSofclgTffiEK StHic - 
XIC ^{r»ofc^f®ElT'i)5.„ Ell 2I4E11 1 (a) El 
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[0 0 4 7] :^Wi^*/<y^^6 0 
ttffl 6*SER$ft«. **#fy/2ft, ¥fH («« 



14 



6,2a, 6 2b^Bggft5, y — ^gffil 5 JbCQ 
^W6 2all 0. 2mm 2 £JL_h^«»f aggf Sr^fr 



[0 0 4 9] ,a^6Bit6 2 a , 6 2blC(t ^Itt^ h 

^$*l5 0 g ot, Iiy-Kll ttSf^tttt 6 2 a * 

Kl 2tt»&SB*t6 2 b Sr^UT^ h®fl§l#ffiL® 

tt. *B3 3 t*UT K W XtHl 6 (^tAKlcttR^ 

[00 50] ^*fr^y^2, ^JH3. fc— h^Uy 
^ 6 , Jg 1 j&tffg 12. S^fflW 6 2 

a, 62b fc»»£lZ/-C*f Jh-*-* ± 5 te|ft«ttt^itit* 

i2y- ki i, i 2<dS:Ul 3<ommn. $#±#50 
jes^^stts-rso a5*t6, L3, s^jgntm. ^scw 

-So 

[00 5 1] 01 3tt^3<DHJ£<D^®(r«5^^ 
[0 0 5 2] Si\ ->!)ay^ift:^x^?;fltt 

(ISS2 1) 0 r©Jg, #¥Wf^W *«?*g-SMt 
6 2a, 62b SrJgjft-rSJfrJfc-rStitlBfcHt, 
— ->a vJBl4fc:^c#/j:BHPSr?^j56LT*5<o 
[0 0 5 3] JSfcJC, ^ai^^aj, BPt>^MfflE9'^«fX 

© Ki~f ^mmt t — h^u^^B^mg eat 

<fc>?«-S-f3 (IIS2 2) „ CCD£$\ ^fflfi, 



20 



[0054] Vx-^&K—bXTru-yymnpyfa 

mz^mwym-t (iss2 3) . 

[0 0 5 5] jfS 1 &l>'|£2 y-Kl 1« 12©ff 

fit45!)-K7 1/-Al;Stt, f»IHWf*3&«:»£"t-;5 
(IiS2 4) o i^BH, $1\ K7 1"— AilcSE 
-g-g|5#62 a> 6 2 bO*mi:*« 2 l fe fflSrE1ti-5. & 
^5/-7 p 2 5r®$lrbTy-K7^-^(c*fbTfiig 
•£"ttr£?TV\ 8^6 28, 6 2b©Wi^fB 

[0056] ±isxe-c#e>nfc«3gn:»i,T, 
/jg-rs dis2 5) „ z.<nx. o\7i\,xm^tz.m±w 

5 Kit), f*ftfy7'2. ¥H3, t-h^y^ 
6,^1 XtfSS 2U-K1 1, 12 SrS^Az-eitlh-f 

[0 0 5 7] ^3ro^«KO^fr^5^ft:/-?s/^r— 

6 0 (©Kjg^ifcfciS^T t>. &&!&te±<D* y?h *o 

5. IlWf2!)-Kl 1, 1 2 SrSStt-f5«' 

-g-gG** 6 2 a , 6 2 bW^fflSr^oi-C^^^V^^^ 

fc, .ft 3 omto^ttRifllS^NVft^ v >r— i? 6 o 

[0 0 5 8] (ft4 0HJ£<E>^fg) 1211 4l4SfI©MO 

WfffiH-C*)*. El 5 liUll 4 0^O^^5"{r— v 5 

[0 0 5 9] r«*io^ffi©*mi:/NV^y7 0 
*>, mi 5in^co^D< , ^-vy2<D±m^y—^.mm 

[0060] y— ^affii 5^o«y— bmzmvmm8 

h?£Z>/< y ->-<— -> 3 ^ 4 P $ 

50 ^H*>b*s«^-SBtt mm^m^um 



30 



40 



( 9 

15 

7 2 a. 7 2 btf£:*mmgfrZ> 0 y^lffil5±W 
g^W7 2 a tt, 0. 2 mm 8 ^nWftffifMZm 

[0 0 6 1] S^-gPIt 72a, 72bt V — 1 5 
Xt^-h9l£fflL*tt8 Pdl (XttA 

ul) 2 3/Nil2 2/Til2 1ii^<i:5/<!)7/ 

St. HS^ffl««l±L4^ (*&fcJ:o-CH:iBn»SEjttSr 10 

mmW&2 O £^ft£-fr-5 ^ i i •? , ffi#<z>&teRffi 
SrSS^CtCQt-t-^c ^/Pf2 1 , 2 2, 23 

14, #Jx.l4, HgSlK»te4fK:J:D»fi8SixS. »£-«M>t 

7 2a, 7 2bl4, PdlltlliWl^^TNif 

. mate-*-*. 

[0 0 6 2] 72a, 72b Ktt, J*®!** h 

y y/^b'i5^iM2 y-Ki i, i 2***i 

-g-^n^„ *£oT, fiy-Kl 1 7 2 aS: 

Kl 2ttSe-&a5«-7 2bSr^UT^-hm^§l#aiLm 

[0 0 6 3] ^^s/^2, ^EB3, t-h^/l/y 
^6. IlS^2!l-Kll, 12.&S-gB&7 2 
a , 7 2b S:ffi«>-g3A/f itlh-TS i 5 teif6&tttf>itlL#: 
stfMf&ZiiZo t-hx/u;//6wjicffi, list; 

I2JJ-K1 1, 1 2<£>J£g|5L 3<£>Jgffil4, £j-lh<*:5£> 
JSM^bRm-f-S. gBtt-6, L3, 5tf>jgffi|4, Jlffl^ 30 

[0 0 6 4] EI 1 6 I4fg4 ©jStt^lBtefllS^MKfc'* 
[0 0 6 5] i/!)ay^©^«L7X^W?:fflt 

jfc-rs (igs3D . c<om. &¥m»f , '<4 am* 

7 2a, 72b *»J«-r3*WS-r*ft«fctt, '< 

Id, /<!)7^^;ul2 1, 2 2, 2 3 
(ISS3 2) „ /^7^^/Wg2 1, 2 2, 2 3f4, 

[0 0 6 6] £US$f4, SfF^Wi IgS 2 2~S 2 

0 Sr«fift-f S. 50 
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[0067] i4 <D9m<Dmto\z&z>¥mft'< v >r~ & 

5, ^lMf 2 V- Kl 1,1 2 Sr«5itti-sS5 

-§-g|5;tf 7 2 a , 7 2 bro^-PaSr^^'f^.^^^Ti?^^ 

fc, W/^y^r-v' 7 o irfc- 

[0 0 6 8] fc*5, JRl75§i^4<O^Jfi<D?g«8K33V^ 

^14 I GBT (Insulated Gate Bipolar Transistor) 
^(Di&(07 i -'<--f X X-&> o T <> <fc V \ 
[0 0 6 9] ^fg^WS^roffim^jSV-C. m 

[00 7 0] 

(36W0>3»*] K±RWUfci5t, *»Wfc±ntf» 

[131] (a) li»MOS h7^^^tf^!7 

««#»fl:^y^— 5?Sr*i-3FffiH-e*>»j, (b) , 
(c) (4. 01 (a) 0t»0>IB-IBl«fc«ofc»rffiH, 

[i2i2] (a) , (b) b, bi d) m*<o*m&'< 

[S3] El (a) m^<0*m&'<y<!r~- Z?\Z$3VZ>¥ 
[04] 01 (a) Bl7F<o¥&Ht'<tr4r—S?\z&VZ>¥ 

[0 5] mi <omi&<oj&i&ic&z*mi*'<r<!r— ?<o$& 

[06] (a) ~ (e) 1405 0^(757n— hco 
MJt*}£»c:^ftS*PXa I ?.<7?^-fliSrJilS{r^i-0-c-fe?. o 
[07] -7 ■*yyyi&> J r ^o-y<DW<?>. mi&Xf 

[0 8] »MOS (-7^^ Sr^tr^? !7 — 
^y^*afiiiA/«**Wro»2«^«)^lB»j:«5^ 

[09] i80*©*I«y<y^- *jtz»tt&*miti- 

[010] 12 ^ICiitiSM^^-^ 
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[Ullll ( a ) liII©MO S h s r'y*?7>9 Sr^tf^ 

\-&z>^te-><y>r—v*^-r¥-mm-eh *> , (b) , • 

(c) tt, 111 (a) lEI^COXIB -XIB m^-ot^m 

mm. Rmic -xic m^-o±.mmmx~ibz> 0 

[H121B11 (a) mm<o¥mfc'<v>r-- 

[Ell 4 J «©MOS h7>^^!:ttf/<!7-^f 

[015] 01 40^!7?^f|rXs'-Jr-v?tr*3tt5^ 
[016] «4 ©M©^ll:i5^ff/<s/^^ 
[017] ( a ) ii«l<OMO S F 7 V v*^ ^ Srttf^^ 
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*t¥ffi«@t*fo!), (b) , (c) ti, 01 7 (a) 
* [6] K » o fc #r ffii§S0T- 5 „ 
1 0, 5 0, 6 0, 7 0-*HMy^ 

4 • ■ 5/ i^<— -> a 

5 -«HB«-JhflE 
10 6-t— y^-7\/vt? 

11, 12-J-K 

1 5 — y— 

1 

2 o-/<y7/^;kBi«BI 

7 a, 7 b, 2 7 a, 2 7 b-/^^^^ h 
62a, 62b, 72a, 72b •• -Ig-g-gBW (^fit4<D 
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